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Abstract of RU2191868 

heat-mass transfer processes, particularly, production of water from atmospheric air (including 
processes for fresh water production in absence of access to natural water sources) and also 
atmospheric air conditioning with use of artificial cold. SUBSTANCE: method includes formation of flow 
of air containing water vapors; preliminary cooling of air by flow of circulating water; air cooling to 
temperature below dew point; discharge of condensate to user, cooling of circulating water and 
condenser of refrigerating unit with dehydrated air. Air preliminary cooling is combined with increase of 
air relative humidity by direct contact of air with flow of circulating water, and discharge of condensate 
to user is performed so that water volume in circulating flow does not reduce. Device for claimed 
method embodiment has channel with fan for formation and transportation of air flow containing water 
vapors. Located in channel in direction of air flow are sections of heat exchanger separated by cooling 
member of refrigerating machine, refrigerating machine condenser, condensate accumulator 
communicating with a part of channel, circulating pump with pipeline. The first section of heat 
exchanger in direction of air flow has a sprinkler connected by means of pipeline with the second 
section of heat exchanger, circulating pump and condensate accumulator. Heat exchanger surface of 
its first section is permeable for air and water. EFFECT: reduced specific parameters of power 
consumption, weight, overall dimensions and cost of equipment. 8 cl, 2 dwg 
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(57) PecfcepaT: 

M3o6peTeHMe othocmtc« k o6\nac™ 
npoi^eccoB TermoMaccoo6MeHa, obnee tohho k 
nonyneHUHD boabi M3 aTMocqbepHoro BOSAyxa (b 
tom Mucno Ann nonyMeHun npecHoR boaw npM 
oTcyTCTBMM AOCTyna k ecTecT bbh h bi m 

MCTOHHMK3M BOAbl), S TaiOKO 

KOHAMi^MOHMDOBaHMK) aTMoccJ)epHoro B03Ayxa C 
Mcnoiib30BaHMeM MCKyccTBeHHoro xonoAa. 
TexHMHecKMM peayrtbTaTOM nanneTcn CHMxeHne 
yAenbHwx noKaaaTenei* no GHeproaaTpaTaM, 
Macce, ra6apnTaM, ctommoctm ooopyAOBaHMn. 
CnocoC aaKnioHaeTcn b tom, mto ocymecTBJinioT 
cjx^pMMpoBaHne noTOKa BoaAyxa, coAepKati^ero 
napbi BOAX, npeABapMTejibhoe oxna*AeHMe 
BOSAyxa noTOKOM uwpxynMpyiomefl boabi, 
oxnsoKAeHHe BoaAyxa ao TeMnepaTypu hh>k© 

TOM KM DOCbJ, OTBOA KOHA©HCaTa noTpe6MTe/iK), 

oxna^KAeHMe oGeaBoxeHHbiM B03AyxoM 
i^upKyjinpyHDinePI BOAbt m KOHAeHcaTopa 
xonoAMJibHoro arperaTa. npeAsapMrenbHoe 
oxnaxASHMe B03Ayxa coBMeiuatOT c 

nOBbJUJ6HMBM ero OTHOCMTe/lbHOH BJiaXCHOCTM 

nocpeACTBOM npnMoro KOHTaiaa B03Ayxa c 



noTOKOM uMpKyjiMpyioLuen BOAbi, a otboa 
KOHAeHcaTa noTpeoMTe/iio ocymecTBfinioT TaKMM 

06pa30M, MT06bl 06~beM BOAbl B 

L^MpKyjiMpytou^eM noTOKe ho cHWKancn. 
ycrpoMCTBo Ann peann3at4Mn cnoco6a coa&P>kmt 
Kanan c BeHTunnTopoM Ann qbopMMpOBaHMn m 
TpaHcnoprnpoBaHMn noTOKa BoaAyxa, 
coAep>Ka mero napbi BOAbl. B KaHan© 
pacno/io>KeHbi no HanpaaneHMio noTOKa BOSAyxa 
ceKUMM TennoooMeHHMKa, pasAeneHHbie 
ox/ia>KAaioi4MM aneMeHTOM xonoAnnbHOfl 

MaUJMHb), KOHAOHCaTOp XOJIOAHnbHOfl MaLUMHbl, 
COOpHMK KO HA© HCaTa , C006lAaK)lAM«Cn C MaCTbK) 

KaHana, LiMpKynnijMOHHbifl Hacoo c 
TpyoonpoBOAOM. (lepBan no HanpaaneHUJo 
noTOKa BOSAyxa ceKqun TennoooMeHHMKa 
cHa6>KeHa opocnTeneM, coeAMHeHHbiM 
TpyoonpoBOAOM co btodoR ceiojMefl 
Tennoo6MeHHMKa, uupKynflunoHHbiM HacocoM m 

COOpHMKOM KOHABHCaTa. riOBepXHOCTb 

Tennoo6MOHa nepBofl cqkl^mm Terinoo6MeHHMKa 
Bbino/iHeHa npoHni^aeMofl Ann BoaAyxa m BOAbi. 
2c.m6 3.n.(J)-/ibi, 2 mji. 
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(54) METHOD OF WATER RECOVERY FROM AIR AND DEVICE FOR METHOD EMBODIMENT 



(57) Abstract: 

FIELD: heat-mass transfer processes, 
particularly, production of water from 
atmospheric air (including processes for 
fresh water production in absence of access 
to natural water sources) and also 
atmospheric air conditioning with use of 
artificial cold. SUBSTANCE: method includes 
formation of flow of air containing water 
vapors; preliminary cooling of air by flow 
of circulating water; air cooling to 
temperature below dew point; discharge of 
condensate to user; cooling of circulating 
water and condenser of refrigerating unit 
with dehydrated air. Air preliminary cooling 
is combined with increase of air relative 
humidity by direct contact of air with flow 
of circulating water, and discharge of 
condensate to user is performed so that 
water volume in circulating flow does riot 
reduce. Device for claimed method embodiment 
has channel with fan for formation and 
transportation of air flow containing water 
vapors. Located in channel in direction of 
air flow are sections of heat exchanger 
separated by cooling member of refrigerating 
machine, refrigerating machine condenser, 
condensate accumulator communicating with a 
part of channel, circulating pump with 
pipeline. The first section of heat 



exchanger in direction of air flow has a 
sprinkler connected by means of pipeline 
with the second section of heat exchanger, 
circulating pump and condensate accumulator. 
Heat exchanger surface of its first section 
is permeable for air and water. EFFECT: 
reduced specific parameters of power 
consumption, weight, overall dimensions and 
cost of equipment. 8 cl, 2 dwg 
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H3o6peTeHne othocmtca k oonacTM 
npoueccoB TennoMaccoo6MeHa n nx 
annaparypHoro oc^opMneHMH. 6onee tomho - k 
nonyneHMio BOAbi H3 arMOcqbepHoro BOSAyxa, a 
TatoKe KOHAMUViOHidpOBaHMto aTMOc$epHoro 
BOSAyxa c ncnonb30BaHneM ncKyccTBeHHoro 
xonQOB- 

H3o6peTeHne mo>kgt 6biTb HcnonbaoaaHO b 
KanecTBe ncTOMHHKa nonyneHMn npecHofl boaw 
\A3 aTMOcqttepHoro B03Ayxa npn otcytctbhh nnn 
orpaHMMeHHOM AOCTyne k ecTecTBeHHbiM 

MCTOHHMKaM BOflbl, B TOM MMCJie B 3acyUJJlMBblX 
paftOHaX C HM3KOfl OTHOCMTQ/lbHOft BJTSUKHOCTblO 

B03Ayxa, a Tarae Ann KOHAHU,MOHMDOBaHMn 
aTMOCt^epHoro B03Ayxa. 

M3BecTeH cnoco© nonyneHMn boaw M3 
B03flyxa (naT. PO 2146744 ot 20.03.2000), 
comacHo KOTopoMy ocymecTanntOT 
MCKy octbbh ho0 oxnauKAeH m © noTOKa B03flyxa c 
OTHOcnTe/ibHoa anaxHOCTbio 70-100% m 
KOHABHCkipyiOT napu boabi. nonyHGHHbitt 

KOHABHCaT OTBOAWT B COOpHMK, a OXJiaJKfleHHblft 

BQ3Ayx HanpaannioT Ha bxoa KOHfleHcaTopa 
xonoAMiibHoro arperaTa. 

Cnoco6 Tpe6yeT 6ojibLLinx yAanbHbix 
3Hepro3aTpaT Ha nonyneHMe ko HAeHcaTa , t. k. 
ocHOBHan nacTb xonoAonpoM3BOAHTanbHocTM 
xojiQAHJtbHoro arperaTa magt Ha oxna^KAeHne 
BOSAyxa, a peKynepaLiMH xonoAa 
o6e3BO)KeHHoro BOSAyxa hg npeAycMOTpeHa. 
Cnoco6 hgscJx^gktmbgh npM o6pa6oTKe BOSAyxa 

C HM3KOfl OTHOCHTeJIbHOfl BJia>KHOCTbK) BBHAY 

bo3mo>khocth ooMepsaHMn TennonepeAaioinMx 
noBepxHocrefl m npeKpau\eHww BcneACTBue Toro 
BbixoAa KOHABHcaTa. Kpowie Toro, npn hmskoH 
bjisdkhoctm nocrynaiOLAero BOSAyxa 

He3<JXj)eKTMBHO McnoribsyeTcn nOBepXHOCTb 
oxna>KAa»omero aneMem-a xonoAWibHoro 
arperaTa (KoaqbqbMLjMeHTbi Termo- m 
MacconepeHOca wanbi), BcneACTBkie nero 
Heo6xoAMMO yBeriMHHBaTb noBepxHOCTb 
ox/isuKAaiOLi^ero aneMeHTa. 3to CBnsaHo c 
pocTOM raoapnTOB, Maccbi m ctommoctm 

yCTaHOBKM. 

HaMoonee 6jih3khm rexHMMecKkiM peiueHneM 
k 3aflB/ieHHOMy no coBOKynHOCTM npusHaKOB 
cnoco6y narmercfl cnoco6 n3aneMBHnq boabi us 
BOSAyxa, BKHKJMaioLi^HH cfcopMMpoBaHne noTOKa 
Bosflyxa, coAopxau^ero napbi boaw, 
npeABapiiTejibHoe oxna>KAeHMe BosAyxa 
noTOKOM LjupKynitpyiOLueft bo aw, oxnaxAeHne 
B03Ayxa ao TeMnepaTypbi hwk© tohkm pocbi, 
otboa KOHABHcaTa noTpeoMTenio, oxnajKAGHMe 
o6e3BO^ceHHbiM B03AyxoM u.upKyjiMpyKHnefl 
BOAbi m KOHABHcaTOpa xonoA^ribHofl MaiunHbi. B 
KaHane Ann npoxoAa BOSAyxa opraHnsytoT 

HGCKOJlbKO LJMpKynnLLKOHHblX KOHTypOB BOAbi, 
Ka>KAblfl H3 KOTOpblX OOABP>KHT ABB CGKLJUk! 

Termoo6MeHHHKa. OxnajKAatoiAM^ aneMeHT 
xonoAMJibHoro arperaTa . (ncnapnTenb) 
pacno/iTOKOH b KaHane tbk, hto T©nnoo€>MGHHHKM 
tcajKAoro KOHTypa HaxoAnTcn ao m nocne Hero no 
HanpaaneHMto ABuweHMn BOSAyxa. BosAyx 
nocneAOBaTenbHo oxria>KAaeTcn 
t^MpKy/inpyioiAMM n poMe>Ky toh hwm 
TennoHOCMTeneM (boaoH) b nepBbix cgkllmhx 
Tennoo6MeHHHKOB Ka>KAoro KOHTypa, npunewi 

COCTOflHMe BOSAyxa MO«<eT AOCTMMb TOHKM POCbl. 

B ncnapnTene xonoAurtbHoro arperaTa 
koh abhcm py iotcw napu BOAbi. flaxiee 
o6e3BO)KeHHbi^ B03Ayx oxnsoKAaeT bo BTOpbix 
ceKi^Mflx Tennoo6MeHHMKOB i^MpKynnpyjou^yK) 
BOAy. OxJiawAeHHafl BOAa nocTynaeT b nepBbie 
ceKunn Tennoo6MeHHMKOB ksokaoto KOHTypa n 
oxna>KAaeT nocrynaK)iAH« Ha o6pa5oTKy BosAyx 



(naTem- P0> 2081256 ot 10.06.97). 

Han6onee 6jih3khm TexHHHeooiM peiueHneM 
k sananeHHOMy no coBOKynHOCTH npM3HatcoB 
ycTpoflCTBy flanweTcn ycTpoWcTBo Ann 
n3aneMeHnn BQAbi us BOSAyxa, BicniOHaiOLAee 

5 KaHan c BeHTunmopoM Ann 0opMnpoBaHMa n 
TpaHcnopTupoBaHun noTOKa BOSAyxa, 
coAep>KaiAero napbi BOAbi. b kotodom 
pacnonoxeHbi no HanpaaneHMto noToxa BOSAyxa 
ceicqnM Tenxioo6MeHHMKa, paaAeneHHbte 

10 oxna>KAaK)iAHM aneMeHTOM xonoAnribHoi^ 

MaUJMHbl, KOHABHCaTOp XOTiOAMJIbHOfl MaLUUHbl, 

c6opHHK KOHAeHcaTa, 000614a kdlummcm C HaCTblO 
KaHana, LiHpKynflLjMOHHbift Hacoc c 
TpyoonpoBOAOM (naTeHT P<t> 2081256 ot 
10.06.97). 

15 B AaHHOM cnooooe ocyu^ecTanneTcn 
peKynepai^Mn xortoAa o6e3BoxceHHoro BOSAyxa, 
oAHaKo ero peanM3ai^nn TpeGyeT ooxibiunx 
TennonepeAatoiMMX nosepXHOCTert Ann 
npeABapmenbHoro oxnajKAeHkin BosAyxa. 
CyiAecTBeHHO, hto Ha Bcex CTaAHnx 

20 TennoooMeH Mewy boao« m bosayxom 
ocymecTB/meTCfl nepes TennonepeAatoiAyK) 
noBepxHOCTb, npMHBM b nepBbix ceKi^unx 
Tennoo6MeHHHKOB KawcAoro KOHTypa BosAyx 
KOHTaKTHpyeT c cyxoft noBepxHOOTbto. 
HHTeHCMBHocTb TennonepeAaHM npM stom Maria, 

25 noaTOMy Tpe6yeTC« yBennnnBaTb noBepxHOCTb 
Tennpo6MeHa. 3to BeAeT k poory raoapnTOB, 
Macx^bi h ctommoctm ycTBHOBKM. YKasaHHbie 
noKa3aTejiM yBenwHUBaioT TaiOKe HecKonbKo 

HaCOCOB C SJieKTDOnpHBOAOM, HeoGxoAHMbie 

3Q Ann opraHMsamiM i4MpKyn«4MOHHbix KOHTypoB 
npoMe>KyTOHHoro TennoHocnTenn. KpoMe Toro, 
cnoco6 He no3BonneT ocymecTBMTb 
peKynepaunto xonoAa nonyMeHHoro ko has h caTa . 

LJenbio n3o6peTeHk»n nB/ineTcn paapaooTKa 
cnocooa n ycTpo^CTBa Ann H3aneMeHM« boabi H3 

35 BOSAyxa, a TaiOKe ko hah l\ moh upoBaH m n 
aTMOCCt>epHoro B03Ayxa, cHWKeHne yAenbHbix 
3HeprosaTpaT, Maccw, raOapMTOB, ctohmoctm. 

yCTDOfiCTBa. 

nocTaBneHHan uenb AOCTuraeTcn Tew, mto b 
cnocooe kOBneneHHB BOAbi ms BOSAyxa, 
40 BtoiKxaioiAeM ctopMnpoBaHne noTOKa BOSAyxa, 
0OAep>icaiAero napbi BOAbi, npeABapwTenbHoe 
oxna>KAeHne BOSAyxa noTOKOM L^HpKynnpyjomeW 
BOAbi, oxnajKAeHue B03Ayxa ao TeMnepaTypbi 

HM>Ke TOHKM DOCbl, OTBOA KOHAeHCaTa 

noTpeoMTejiio, oxna>KAeHMe o6e3BO>Ke hhbim 

45 BOSAyXOM L^MpKyjIMpyiOLX^e^ BOAbi M 

KOHAeHcaTopa xorioAitnbHoft MaoiMHbt, 
npeABapMTenbHoe oxna>KAeHne BOSAyxa 
coBMeuiaioT c noBbinieHMeM ero OTHOOMTeribHO^ 
anaxHOCTM nocpeACTBOM npnMoro KOHTaiaa 

50 BOSAyxa o noTOKOM L^upKynnpyfoiAe^ BOAbi, npM 
3tom otboa KOHAeHcaTa noTpe6MTenio 
ocy LAecT ann kot TaKMM o5pa30M, HTo6bi o6beM 
BOAbi b L^MpicynMpyioiAeM noTOKe He CHM>Kancn. 
Ha 3Tane npeABapMTe/ibHoro oxna>KAeHMn 
BOSAyxa ero oTHocMTeribHyio Bna>KHOCTb 

55 noBbiiuatoT ao 70-100%. 

B ycTpoftcTBe Ann M3BneneHMn boaw M3 
BOSAyxa, BKniOHaiomeM KaHan c BeHTMnnTopoM 
Ann qbopMMpoBaHMn m TpancnopTMpoBaHMn 
noTOKa BOSAyxa, coAepacamero napbi boaw, b 
kotopom pacnonoTKeHbi no HanpaBneHMio noTOKa 

go BOSAyxa ceicuMM Ten/ioo6MeHHMKa t 

pasAeneHHbie oxnaJKAafoiMMM aneMOHTOM 

XOnOAMJlbHO^ MaLUUHbl, KOHAeHcaTop 

XOJlOAMJIbHOA MaLUUHbl, COOpHMK KOHABHOaTa, 

coo6iAaioLAM^cn c nacTbio KaHana. 
LiupKynnuMOHHbirt Hacoc c TpyoonpoBOAOM, 
nepBan no HanpaaneHMio noTOKa BOSAyxa 



ceKUMs Teruioo6MeHHMKa cHaoaceHa 
opocnTeneM, coeAMHeHHbiM Tpy6onpoBOAOM CO 
BToport ceKi^nefl Tennoo6*MeHHMKa, 

I^MpKyJlflL^HOHHblM HaCOCOM H COOpHHKOM 

KOHAeHcaTa, npu stom noBepxHocTb 
Teanoo6MeHa nepBOfl ceKi^nn TennooOMeHHUKa 
BbinonHeHa npOHMLiaeMOM Ann B03Ayxa m BOAbi. 

floBepXHOCTb Tennoo6MeHa nepeoft* ceKunn 
Teruioo6MeHHMKa cosAaHa H3 Ancnepcworo 
MaTepMana. 

B KaHane Mewy BTopofl ceKUHefl 
TennooGMeHHMKa h KOHAeHcaTopoM 

ycTaHOBneHbi acantosw, a° h nocne Koropbix Ha 
dokoboA CTeHKe KaHana UMetoTcn naTpy6KH c 
sacnoHKaMM Ann axoAa m BbixoAa Boa^yxa. 

Oxna)KAaK)iAMfl aneiueHT xonoAnnbHofl 
MauJMHbi pa3AeneH Ha ce\a\\AM, coooujaiOLitMecn 
no HanpaB/ieHMio noroKa B03Ayxa. 

ycrpoRcTBo coAep>KMT 
4>nnbTp-KOHAMUMOHep, pacno/io)KeHHbi« Ha 
BbixoAe KOHAeHcaTa H3 ycTpoflcTsa m 
cocto«imm« M3 HecKOJibKHX nocneAOBaTenbHO 
pacnorio>KeHHbix ceKqufl c qbwibTpyiomefi 
3arpy3KoH, ooecneM m Ba \om,e ft oMMCTKy 
KOHAeHcaTa m coorameHne ero cormMn ao 
nonyneHkin BOAbi nmbeBoro KaMecTBa. 

OvmbTD-KOHAML^MOHep COCTOMT M3 TDOX CeKqMfl C 

. 4)nnbTpyioinei* sacbinKoft H3 AonoMHTOBoft. 

KpOLUKH, MpaMOpHOM KpOUJKM M aKTMBMpOBaHHOro 

yrnn. 

M3o6peTeHne noncHneTcn npunaraeMbiMH 
HepTe>KaMn, rAe Ha o>w\1 cxeMaTUMHo 
M3o6pa>KeHa yorai-ioBKa Ana n3aneMeHnn BOAbi 

113 B03Ayxa VI KOHAHUHOHUDOBaHUn 

aTMOCc£epHoro Bosflyxa, conpoBOWAaeMan 
AnarpaMMaivin M3MeHeHn« TeMnepaTypbt (T) n 
anaxHocTH (d) B03Ayxa no AnuHe KaHana; Ha 
o>w\2 M3o6paxeHa AHarpaMMa cocTonHkin 
B/iaxcHoro B03Ayxa b npou,ecce n3BneHeHHH 
BOAbi H3 BosAyxa. 

Cnoco6 HaaneHeHun BOAbt us B03Ayxa 
3aioiiOMaeTCfl b tom, mto ctfciopMMpOBaHHbii* 
noTOK aTMocqbepHoro BOSAyxa c TeMnepaTypoR 
T 0 . BJiarocoAepKaHHHeM d Q (cj>w\1) Ha nepBOM 
3Tane o6pa5oTKM BCTynaeT b npHMofi KOHTaKT c 
noroKOM L^upKyjiMpytoiAen BOAbi. Ha a^hhom 
3Tane MacTb enarn H3 noTOKa boaw nepexoAUT b 
bha© napa b B03Ayx, h snarocoAep>KaHne 
BosAyxa CHanana noBbiiuaeTcn ao d 1, saTeM 

CHM)KaSTCH AO d D . HpM 3TOM OTHOCHTOnbHan 

Biia>KHocTb BosAyxa noBbiujaeTCfl, a 
TeMnepaTypa noHWKaeTcn ao T 1, t.k. Tenno 
Ha ncnapeHne anarn noorynaeT ms B03flyxa. 
TeMnepaTypa uyip\Q/n\Apy\ous,eft BOAbi Ha AaHHOM 
3Tane noBbiiuaeTcn, BOAa otboamtca b coopHHK 
KOHAeHcaTa. 

flanee cneAyeT oxna>KAeHMe Bo^Ayxa 
MCKyccTBeHHbJM xonoADM AO TeMnepaTypbi T 2 . 

KOTODafl HM>Ke TOM KM DOCbl, H M3CTb 

coAepxaiijuxcfl b B03Ayxe BOAnHbix napoB 
KOHAeHCHpyeTca, BnaroooAepjKaHne BosAyxa 
noHH)KaeTCfl ao 62. Ha AaHHOM 3Tane o6pa6oTKM 

BCTieACTBUe BblCOKOB OTHOCMTenbHOfl 

anaxcHocTki BosAyxa aotw cMOMeHHoH 
TennonepeAaiomeR noBepxHocTM BbJiue, neiu b 
cnocooe 6e3 npeABapnTenbHoro yBenuMGHMw 
BnarocoAep>KaHHfl BoaAyxa. 3to 
oocTonTenbCTBO cnocoocTByeT noBbiujeHMio 
K03o>ct>Hi4MeHTOB Tennoo6MeHa n nepeHooa 
Bnarvi M3 BCOAyxa Ha TennonepeAaK>mne 
noBepXHocTM. nonyMeHHbift KOHAencaT 
otboahtca b coophmk KOHAeHcaTa, npMweM 
MacTb KOHAeHcaTa, paBHan KOJinnecTBy Bnarn, 
nornomeHHoft BoaAyxoM Ha nepBOM 3Tane, 



OTBQAMTCfl B LJMpKynMpyiOmMfi nOTOK BOAbi. 

OcTaBiuaacfl nacTb nonyMeHHoro KOHAeHcaTa 
OTBOAHTCfl noTpe6nTanto. ripn 3tom otboa 
KOHAeHcaTa noTpe6nTexiK> ocyujecTBnflKyr TaKMM 

06pa30M , HT06bl 06beM BOAbi B 

6 unpKyn«m»ioHHOM KOHType He CHHKartcn. 
TeMnepaTypa qvipKyn^ipytoiAeA boaw Ha 3tom 
3Tane noHWKaeTcn 3a cmot nocTynneHMH 
xonoAHoro KOHAeHcaTa. HcnonbaoBaHne xonoAa 
noriynaeMoro kohag ncaTa cnocoocTByeT 

10 cHuxeHMK) yAenbHbtx 3Hepro3aTpaT. 

Ha cneAyiomeM 3Tane BosAyx oxnaoKAaeT 
i^kipicynHpyiou^MR noTOK BOAbi Mepes 
TennonepeAaK)U|yio . noBepxHocTb. 3Aecb 
TeMnepaTypa BoaAyxa noBbiiuaeTCfl ao T 3, 

KOTopan HWKe aTMOcctjepHovl, ncoTOMy stot 

15 B03Ayx Mcnonb3y»OT Ann oxna>KAeHMfi 

KOHAeHcaTopa xonoAunbHoft MatunHbi, a 
oxna^aeHHaq BOAa HanpaanneTCfl Ha 
o6pa6oTKy (npeABapmenbHoe oxnaJKAeHne n 
noBbiiueHMe BnarocoAep>KaHMn) nocTynaioinero 
b ycTpoflcTBO aTMOco>epHoro B03Ayxa. Ha 

20 BbixoAe M3 ycTpoKcTBa b aTMoco>epy BoaAyx 
MMeeT TeMnepaTypy T4. 

ycrpoMcTBO aha M3aneMeHnn boabj H3 
BosAyxa (o>nr. 1) coAep>KMT KaHan 1 m 
BeHTunnTop 2 Ann c^opMiipoBaHVin n 

25 TpaHcnoprnpoBaHMH noTOica BoaAyxa. B KaHajie 
pacnono)KeHbi abo ceKunn TeruioooMeHHHKa 3 n 
4, pa3AeneHHbie oxna>KAaiou^MM sneMeHTOM 
(ncnapmeneM) 5 xonoAWibHoR ManjitHbi, 
KOHAeHcaTOp 6 xonoAM/ibHOvl MatUHHbi (Ha qbur. 
He noica3aHa) c BetminnTopoM 7. nepBan ceKunyi 

30 TenjioooMeHHMKa 3 MMeeT opocviTenb 8, 
coeAHHeHHbia TpyConpoBOAOM 9 00 BTopoR 
ceiojueft Tennoo6MeHHMKa 4, HacocoM 10 h 
coopHMKOM KOHAeHcaTa 11. B KaHane MewAy 
BfopoR cokuum Tennoo6MeHHMKa m 
KOHAeHcaTopoM ycTaHoaneHbi )Kanio3M 12, ao h 

35 nocne KOTopbix Ha ookoboB ct6hkb KaHana 
MMeiOTcn naTpyoKM 13, 14 c 3acnoHKaMM 15, 16 
Ann BXOAa n BbixoAa BoaAyxa. Ha BbtxoAe 
KOHAeHcaTa M3 yoraHOBKki Mo>KeT 6biTb 
ycraHoaneH Q>MJibTp-KOHAMi;noHep 17, 
pa3AeneHHbii* nocneAOBaTeribHO Ha HecKonbKO 
ceKijuR, c o>nnbTpyioineft 3arpy3KoR, 
o6ecneMkiBaioLi4eR OMucTKy KOHAeHcaTa h 
nacbimeHne ero connMki ao nonyHeHkin BOAbi 
nuTbeBoro KasecTBa. HanpHMep, o>nnbTp MO>KeT 
cocTonTb M3 Tpex ceKunK c 3arpy3KoW H3 

45 APJIOMMTa, MpaMOpHOft KpOliJKVI, 

axTMBMpoBQHHoro yms. Ha Tpy6onpoBOfle 9 m Ha 
yMacTKe BbixoAa boaw M3 Q>nnbTpa MMeioTcn 
aanopHO-perynvipyiOLAVie ycrpoHCTBa (HanpHMep, 
BeHTkinn) 18 h 19. BoKOBbie CTeHKH ceKUMM 
Tenxtoo6MeHHHKa 3 BbinonHenbi npoHnuaeMbiMn 

so Ann BOSAyxa, HanpHMep us MeTajtnuHecKoft 
ceTKM, a noBepxHocTb Tennoo6MeHa us 
npoHunaeMoro Ann BosAyxa h boaw MaTepnana, 
HanpHMep H3 A^onepcHoH 3acbinKH. 
Oxna>KAaiou^HR 3/ieMeHT 5 xonoAHJibHoA 
MaujkiHbi MO)KeT 6biTb pasAeneH Ha cbkmhh, 

55 coo6i4aK>u^Hecn no HanpaaneHMK) noTOica 
B03Ayxa. 

ycTpoflcTBO b pe>KMMe nonyneHMH boaw M3 
BosAyxa paooTaeT cneAyioiuuM o6pa30M. 

3a KpbJ Ba K)T 3a GTI OH KH 15 H 16 H OTKpbiBaiOT 

>Kan»03M 12. 3anHBaiOT b coophmk 11 nycKOByio 

nopi^MIO BOAbi, OTKpbiBaiOT BeHTHTIb 18, 

BKnfOMaioT Hacoc 10, KOTopbix cosAaeT 
UHpKynnpyioiAHR noTOK boau. IIphboaht b 
AeftCTBHe xonoAHJibHyK) MaujHHy m BKntoMaiOT 
BOHTHnnTop 2, KOTopbiH noAaeT b KaHan 1 
aTMOO$epHbifi B03Ayx. npM npOXOWHMH 
noTOKOM B03Ayxa ceio^HH 3 Tennoo6MeHHMKa 
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npoucxoAHT ero oxneDKABHMe n noBwiueHne ero 
BnarocoAepacaHMn aa cmot npnMoro KOHTatcra c 
L^upKyjikipyioi^kiM noTOKOM boa^ b ceKi^nn 3 
Teanoo6MeHHM»ca. LlMpKynMpyioman BOAa M3 
ceKUMM 3 Tennoo6MeHHMKa CTeKaeT b c6ophhk 
KonaeHcaTa 11 m MacocoM 10 MacTMHHo 
nocrynaeT nepea qbMJibTp 17 noTpeoMTenio, a 
ocTaeaiancn MacTb BOAbi B03BpamaeTcn a i^nKn. 
B oxna>KflaMDLi|eM aneMeHTe 5 xonoAMnbHofl 
MaiunHbi TGMnepaTypa B03Ayxa CHtoxaeTcn hhx© 
tom km pocb) ucxoAHoro aTMoccfcepHoro Boaflyxa, 
mto conpoBo>KAa©TCH KOHAeHcai^kie^ napoB 
BOAbi, coAep>KaLi^Mxca b B03Ayxe. KOHA6HCaT 
nocTynaeT b coopHMK KOHAeHcaTa 1 1 . B ceKU.nn 
4 TennooGMeHHHKa BoaAyx oxnaacAaeT 
mipKyxinpyioiAyio BOAy, nocne Hero npoxoAMT 

Mepe3 KOHABHCaTOp 6 XOnOAHJIbHOfi MaLUMHbl ki 

Bb>6pacbiBaeTcn BeHTktnnTOpOM 7 b aTMoccpepy. 
BeHTn/ib 19 cny>KMT Ann BWBOAa BOAbi M3 
coopHHKa KOHAeHcaTa 11 noTpeoMTenio. Ilpn 
3tom pacxoA oTBOAHMoro KOHAeHcaTa 
noA6npaioT TaKMM o6pa30M, HTo6bi o6"beM boaw 
b LikipKyjinuviOHHOM KOHType (ypoBeHb boaw b 
coopHHKe) He CHM>Kancfl. B 
$unbTpe-KOHAMi4HOHepe 17 ocyuiecTBnneTcn 
OMMCTKa KOHAeHcaTa ot aTMocqbepHOfl nbuiM, 
3anaxoB, CKOHAeHCMpoBaHHbix ra30o6pa3Hbix 
npMMecefl, npHBHeceHHbtx BCOAyxoM, m 
HacbiujeHMe ero cojihmh ao nonyMeHMn BOAbi 
nuTbeBoro KanecTBa. 

ripn pacore ycTpoBcTBa b peacMMe 

KOHAML^HOHHpOBaHMH B03Ayxa XCa/1K>3kl 12 

3aKpbiBaiOT, 3acnoHKH 15, 16 OTxpbiBaiOT. 
BeHTWiflTop 2 noAaeT b xaHan 1 aTMOcqbepHbiB 
B03AyX. BKTlfOHaJOT xo/ioAMxibHyio MauuMHy. 
BoaAyx oxnsoKAaeTcn ao 3aAaHHofl 
TewnepaTypbi (xaK npaBuno, Bbiuje tomkm pocbi) 
B oxnaAHTene 5 xonoAWibHOft MaiUMHbi. 
TeMnepaTypa oxnawAeHHoro BosAyxa 
noAA@P>KMBaeTcn pexoiMowi paooTbi 
xonoAHribHort MaixiHHbi. Oxna)KAeHHbirt BoaAyx 
yAanneTcn Mepe3 naTpyooK 16. ATMocqbepHbjft 
BOSAyx Ann oxna»<AeHMn KOHAeHcaTopa 6 
xonoAnnbHOM MaujHHbi nocTynaeT b xaHan 
nepe3 naTpyooK 14 m BeHTunnTopoM 7 
BbiopacbtBaeTcn b aTMocqbepy. B AaHHOM 
pe>KMMe paooTbi ycTpoflcTBa Hacoc 10 
OTKniOHeH. l~lpM HeoGxoAHMocTM noBbiweHMn 
OTHocnTenbHoi^ BnaxHOCTH B03Ayxa Hacoc 

MO>KeT 6blTb BKHIOMeH, HpH 3TOM B COOpHMK 

KOHAeHcaTa 11 AonxeH 6biTb npeABapMTexibHO 

3anonH6H BOAOfi, BeHTMJlb 18 OTKpblT, BeHTMJlb 
19 3aKpblT. 

Ha (pur. 2 M3o6pa>xeH npou,ecc n3aneMeHnn 
BOAbi H3 BosAyxa b l-d ( 3HTanbnMn - 
BnarocoAep>KaHMe) AMarpaMMe anaxcHoro 
B03Ayxa. 06pa6oTKy B03Ayxa comacHo 
npoTOTnny mo>kho npeAcraBHTb nMHwefi ABCDE, 
rAe AB -npeABapMTenbHoe oxriawAeHMe b 
nepBofl ceKi^HH Tennoo6MeHHMKa ot 
TewinepaTypbi aTMoccfcepHoro BosAyxa T c ao 
TeiwinepaTypbi tomkm pocbi t-i npw nocTonHHOM 
B/ia roco a© p>Ka hum d 0 , BC - oxnawAeHMe 

MCKyccTBeHHbiM xo/ioAOM (b McnapnTexie 
xonoAHnbHoW MaujkiHbi) Hkixe tomkm pocbi \a 
KOHAeHcamin napoB boaw co CHkwceHneM 
BJiarocoAep>KaHnn ao d2 m TewinepaTypbi T2, CD 
- HarpeB bo BTopofl ceKUMM Tennoo6MeHHMKa 
npw oxnajKAeHMM mipxynnpyioinero noTOKa boaw 
AO TeiuinepaTypbi T 3 , HarpeB b KOHAeHcaTOpe 
xonoAMJibHo^ MaujMHu ao TeMnepaTypbi T 4 . 
CornacHo M3o6peT6HHto npoi^ecc o6pa6oTKVi 
B03Ayxa ocymecTBJineTcn no jimhum AB*BCDE. 
npeABapMTenbHoe oxna>KAeHne BoaAyxa 3a 
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chot npnMoro KOHTaiaa c boaoW 
conpoBOKAaeTcn noBbiiueHMeM ero 
anarocoAepxaHMR ao d -j. yAe/ibHbiA pacxoA 
3Heprviki Ha oxna>KAeHne BoaAyxa ao 
TeMnepaTypw tomkm pocbi cooTBOTCTByeT 
pa3HocTM l 0 -l 1t T.e. TaKoft >kb, icax b 

npoTOTMne. OAHaico KoaqtK^Mi^MeHT 

TennonepeHoca npM 3tom b 2-3 pa3a Bbitue, mom 
b npoTOTvine. ripn npoMMx paBHbix ycnoBMnx 
cooTBeTCTBeHHo yMeHbiuaeTcn HeooxoAMMan 
10 noBepxHocTb Tennoo6MeHa nepBoft cestui. 

(OopMyna M3o6peTeHnn: 

1. Cnoco6 M3BneM6HMn BOAbi M3 BoaAyxa, 
BKniOMaioLi^kiA cfrapMHpoBaHkie noTOKa BoaAyxa, 
coAep>Kai^ero napbi bo aw, npeABapHTenbHoe 

15 oxnaoKAeHMe B03Ayxa noTOKOM i4npKynnpyioiAeM 
BOAbi, oxnaoKAeHne BoaAyxa ao TeMnepaTypbi 

HH>KB TOMKM pOCbl, OTBOA KOHAeHCaTa 

noTpe6MTenK>, oxna)KAeHMe ooeaBoxeHHbiM 
B03AyxoM i^npKy/inpyioLqe^ bqau m 

KOHA& HCaTOpa XOJlOA^TIbHO^ MaiJJHHbl, 

20 oT/iMMaiotAMncn TeM, mto npeABapMTenbHoe 
oxna>KAeHne BosAyxa coBMe^aioT c 
noBbiiueHvieM ero OTHOCMTeribHO^ anaxHocTM 
nocpeACTBOM npnMoro KOHTaiaa BoaAyxa c 
noTOKOM L^kipKyrtMpyioi^eA BOAbi, npM 3Tom 
otboa KOHAeHcaTa noTpe6MTento ocyu^ecTBnnioT 

25 TaKMM o6pa30M, mto6w o6i»eM BOAbi B 
L4HpKynnpyjou4GM noTOKe hb cHiDtcancn. 

2. Cnoc66 no n.1, OT/ikiMaiou^kiAcn TeM, mto 
Ha 3Tane npeABapMTenbHoro oxna>KAeHM$i 
BoaAyxa era oTHocnTe/ibHyio BJiaxHocTb 
noBbiujaioT ao 70-100%. 

3. YcTpoflcTBO Ann M3aneMeHnn boaw M3 
BoaAyxa, axnioMaioLAee KaHan c BeHTunnTopoM 
Ann cpopMnpoBaHUH n TpaHcnopTkipoBaHMn 
noTOKa BoaAyxa, coAepxcau^ero napbi BOAbi, b 
KOTOpoM pacnonoxeHbi no HanpaBneHMio noTOKa 
B03flyxa ceKUMM Tennoo6M6HHMica, 
pa3AeneHHbie oxnajKAaioiuMM 3/ieMeHTOM 
xonoAMnbHofl MaiuMHW, KOHAeHcaTop 
xonoAMnbHoC* MaujkiHbi, coopHMK KOHAeHcaTa, 
coo6LuaiomM^cn c Hacrbio xaHana, 
L^upKynni^MOHHbjPt Hacoc c TpyoonpoBOAOM, 

40 oT/iMMaioineecn TeM, mto nepBan no 
HanpaaneHMio noTOKa B03Ayxa ceiaiMfl 
TennooCMeHHMKa CHa6>xeHa opocMTeneM, 
coeAMHeHHbiM TpyoonpoBOAOM co BTopoH 
cexi;Me^ Tennoo6MeHHMKa, UMpKynnuMOHHbiM 

HaCOCOM M C6opHMKOM KOHACHCaTa , HpM 3TOM 

nosepxHocTb Tennoo5MeHa nepBort ceKi^MM 
Tennoo6MeHHMKa BbinoriHeHa npoHMuaeMo^ Ann 

B03Ayxa M BOAbi. 

4. YcTpoWcTBO no n.3, OTJiMMatpu^eecn TeM, 
mto noBepxHocTb Tennoo^MeHa nepBoW ceKUMM 
Tennoo6veHHMKa co3AaHa M3 A^cnepCHoro 
MaTepMana. 

5. ycTpoMcTBO no n.3, OTxiMMatou^eecn TeM, 
mto b xaHane Me>KAy btodoH ceKi^nePi 
Tennoo6MeHHMKa m KOHAeHcaTopoM 
ycTaHOBfieHbi jxanxxaM, AP m nocne KOTopbix Ha 

gg ookobo^ cTeHKe KaHana MMeioTcn naTpy6xM c 
3acnoH KaMM Ann axoAa m BbixoAa BosAyxa. 

6. ycTpof*CTBO no n.3, OTjiMnaioineecn TeM, 
mto oxnajKAaKomurt 3/ieMeHT xoxiOAMnbHOft 
MaLUMHbi pa3AeneH Ha ceioiMM, cooctijaKHiiMecn 
no HanpaBneHMio noToxa B03Ayxa. 

60 7. ycrpoflcTBO no n.3, oT/iMMaioiAeecn TeM, 

MTO OHO COAepXCMT 4>MJlbTp-KOHAMUMOHep, 

pacnono>KeHHbi« Ha BbixoAe KOHAeHcaTa ms 

yCTDOftCTBa, M COCTOniUMfl M3 HeCKOJlbKMX 

nocneAOBaTenbHo pacnonoxeHHbix cexuM^ c 
q^MJibTpyioineW sarpy3KO«, o6ecneMMsaiotne« 
OMMCTKy KOHAeHcaTa m ooorau^eHMe era conn mm 
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AO nonyMeHMfl BQAbi nwTbeBoro KanecTBa. 

8. YcTpoRcTBO no n.7, oTnnHaK>meec* tom, 

HTO Cf)VinbTp-KOHAHl4HOH©p COCTOMT M3 TpSX 



CeKL\H« C CjDHJlbTpytOLUert 3aCbJnKOfl H3 
AOJlOMMTOBOfl KpOUJKM, MpaMOpHOfl KDOLUKM M 

aKTMBupoBaHHoro yrnfl. 
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